Role of TNF-alpha in prenatal alterations in dams of mice under thermal stress.
The possible involvement of cytokines such as tumour necrosis factor-alpha (TNF-alpha), interleukin-1 beta (IL-1 beta) and interferon-gamma (IFN-gamma) that are suspected of causing pregnancy loss and miscarriage has been investigated in dams of mice subjected to hyperthermia. Thermal stress was induced by exposing mice dams at 40+/-2 degrees C for 4 h every day during the different phases of the gestation period whereas the normothermic animals were housed at 22+/-2 degrees C. The effect of maternal thermal stress was measured in pregnant mice at different phases of the gestation period namely, blastogenesis-implantation phase (days 0-5 postconceptionem [p.c.]), organogenesis or embryogenesis phase (days 6-15 p.c.) and fetogenesis phase (days 16-20 p.c.). Uterine examination of dams subjected to hyperthermia on days 6-15 p.c. showed maximum reduction in live fetus number, gestational index and maximum pre and postimplantation loss in comparison with dams housed in normothermic environment and dams exposed to thermal stress between days 0-5 and 16-20 p.c. Maximum resorption rate and number of non-viable fetuses were observed in dams exposed to hyperthermia during days 6-15 p.c. Elevated levels of TNF-alpha and IL-1 beta were observed in the amniotic fluid of dams subjected to hyperthermia during days 6-15 p.c. but IFN-gamma levels remained unaltered. Single intraperitoneal (i.p.) administration of recombinant mouse TNF-alpha at a dose of 1 and 0.5 ng/mice in dams on day 6 in normothermic condition resulted in a reduced number of live fetuses. Administration of anti-TNF-alpha antibody i.p. at a dose of 10 microg/dam on day 6 p.c. and subjected to thermal stress between days 6-15 p.c. increased marginally the number of fetuses but failed to attain statistical significance in comparison with days 6-15 p.c. thermally stressed dams without antibody treatment. It is concluded that the induction of TNF-alpha, in the amniotic fluid is associated with thermal stress during pregnancy and may be linked to the reproductive performances of dams. This study will help in understanding the mechanism of thermal injury in pregnant subjects.